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The Relationship Between Lead Exposure and Criminal Behavior
In recent years it has been made apparent that exposure to lead is a significant problem
for many individuals and families. Lead exposure–whether through the air, water, or by
ingestion–has been linked to numerous physical, cognitive, and social problems (Chandramouli,
2009; Nevin, 2007). Furthermore, urban, poor and immigrant populations are at a higher risk for
lead exposure (Bakhireva, et al., 2013). And increasingly a connection between lead exposure
and criminal behavior has been identified through both correlational studies and experiments.
The high cost of exposure to lead is apparent when looking at the effects of lead over a lifetime,
and should be avoided if at all possible.
Lead can start to have negative effects on an individual before birth, as prenatal exposure
is one of the most damaging time frames for people to be exposed. Prenatal exposure has been
linked to reduced intellectual development, low academic achievement and behavioral problems
(Chandramouli, 2009; Marcus, Fulton, & Clarke, 2010; Nevin, 2007; Olympia, Goncalves,
Gunther, & Bechara, 2009). Additionally, Braun, Kahn, Froehlich Auinger, & Lanphear (2006)
examined prenatal lead exposure and the presence of Attention Deficit Hyperactivity Disorder
(ADHD) in children 4-15 years old. This study found that exposure to lead prenatally was a risk
factor for ADHD. Similarly, postnatal or early childhood exposure is also dangerous but more
likely to occur because young children are often on the floor; where dust and paint chips are
common, and children may eat paint chips because they taste sweet (Weisskopf, 2004). These
early windows of exposure are especially dangerous as lead can affect a child's development–
both mental and physical–and the lead can stay in a child’s body for many years as they grow
(Cole & Winsler, 2010).
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Lead exposure continues to be dangerous throughout childhood, and whether a child was
exposed as a baby, toddler, or throughout the lifespan, this exposure can have many lasting
consequences. Behavioral effects are especially detrimental to children and can be examined in
two different categories: behavioral impairments and relationship difficulties. To start,
behavioral impairments include problems such as difficulty with emotional regulation,
impulsivity, aggression and anxiety (Nevin 2007; Reyes, 2015;Winter & Sampson, 2017). Burns,
Baghurst, Sawyer, McMichael, and Tong (1999) conducted a study on children ages 11-13, in
which lead exposure was measured and compared to results from the Child Behavior Checklist,
completed by each child’s mother. This study found a significant relationship between lead
exposure and later emotional and behavioral problems. Furthermore, numerous studies have
examined lead’s association with ADHD. Nigg and colleagues (2009) found through a study
with 236 children that an elevated blood lead level (BLL), above the national average in
children, was associated with increased rates of ADHD. Another study, which looked at 756
children between 3 and 7 years of age, found a similar link between lead and ADHD, adding that
executive functioning and attention are traits that are particularly susceptible to change (Roy et
al., 2009).
A second behavioral outcome of lead exposure that can be seen during childhood is an
increase in relationship difficulties. Children who were exposed to lead prenatally are at a greater
risk for having Conduct Disorder (Braun et al., 2008). Furthermore, a study that followed
children from birth to three years old found that lead exposure was related to Destructive and
Withdrawn behavior problems (Wasserman, Staghezza-Jaramillo, Shrout, Popovac, & Graziano,
1998). Relationships are often the basis for emotional stability, especially in childhood. A lack of
emotional stability can negatively impact a child’s future behavior and academic work.
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In adolescence and young adulthood, school problems related to lead exposure can be
seen. Needleman, Schell, Bellinger, Leviton, & Allred (1990) reexamined young adults who had
been studied during their childhood in order to study the long-term effects of lead exposure
during childhood. While the mean age of the 132 subjects was 18.4, this study found that
impaired academic performance and cognitive functioning, which were both linked to lead
exposure, persisted into young adulthood. Academic and cognitive consequences were seen
through many factors, including failure to graduate from high school, lower class standing,
greater absenteeism, and impairment of reading skills (Needleman et al., 1990). Another study
examined the relationship between preschool BLLs and later behavior problems: BLL data was
compared with information on the children’s school suspension records (Aizer & Currie, 2017).
This study found “that a one unit increase in BLLs increased the probability of suspension from
school by 6.5 to 7% for boys and by 6.4 to 9.3% for girls” (p. 34).
School and behavioral problems, mainly ADHD, that are linked to lead exposure are
significant because these problems serve as precursors to escalating behavioral patterns: most
notably, crime (Nevin, 2000). In addition to finding a link between lead exposure and school
suspension, Aizer and Currie’s study also discovered that the probability of incarceration
increases 27-74% with each one unit increase in BLL (2017). This study serves to indicate a link
between school problems and crime. Moreover, many studies have shown that ADHD is closely
related to criminal behavior. Young and Thome (2011) analyzed numerous key papers over
ADHD and offenders and determined that, compared to the general rates, the rates of prisoners
with ADHD is disproportionately high. Another study used meta-analysis to examine ADHD and
incarcerated populations (Young, Moss, Sedgwick, Fridman, & Hodgkins, 2015). Young and
colleagues found that compared to the the prevalence of ADHD in the general youth population
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(3-7%) and the general adult population (1-5%), the prevalence of ADHD in the incarcerated
populations was much greater (30.1% and 26.2%, respectively) (2015). In a study of 3,400
patients, ADHD was found to be a risk factor for later violent criminal behavior (Lundström et
al., 2014).
While school problems and ADHD serve as the connecting link between lead exposure
and criminal behavior, studies have also examined the relationship between lead exposure and
criminality, directly. In one study of 250 people, Wright et al. (2008) found that prenatal and
postnatal BLLs were related to higher rates of total and violent offense arrests: lead exposure
could help predict adult arrests. Many studies comparing crime rates to lead exposure in various
cities have found a correlation between the two. Exposure to lead through the air can be linked to
higher rates of aggressive crime (Stretesky & Lynch, 2004; Taylor, Forbes, Opeskin, Parr, &
Lanphear, 2016) and higher rates of aggravated assault (Mielke & Zahran, 2012). Similarly, lead
exposure due to lead water pipes has been linked to increased homicide rates (Feigenbaum &
Muller, 2016).
Whether a person is exposed to lead for a lifetime or for just a few short months as a
child, lead can have a massive impact on that person’s future. Changes in behavior, social
relationships and cognitive ability in childhood lead to more severe problems in adolescence and
adulthood. The overall effect of lead is an increase in violent and impulsive behavior, as well as
an increase in population crime. While there are many confounding variables to be included in
studies of this nature (such as socioeconomic status, childhood environment, and parental
education), there are an overwhelming number of studies that all show the same outcomes.
Although these studies may not be experimental, the vast number of studies, large sample sizes
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in each study, and number of variables controlled for, altogether allow for a very strong
correlational conclusion to be made: lead exposure is very closely related to criminal behavior.
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